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this lnv«iitloa relataa to an Islialaticm d«vlc» for 
aftdaiiitntiaa of nedicaBsnt In tho f era of awoooXisod 
5 solid particles or dzoplets of llqald or sn^cnslon. in 
particular tha Invantlon ralatas to aucb dsvion vhlcb 
are actaatad to dlffpanna aadlcaaafit In tw^onso to tba 
patlnt's loplntlou 



10 fVT»hr— wM otlUT rasplntoxy d^ aaa—a have looag 

ttaatad bf tba inh&latic&i of appropriate aedlcazsant. For 
aanr yaara tta tue oosit vldalj used and ocmvanlaat 
^Icam of tzeataaat bare bean the inhalation of 
■edlcanont fna a drag saliztlan or sttspenalon la a 

13 wtexed dose preaaarlaad lahalar (HDI), or InbaUtloa of 
poadarad drag gnenUy adnlaed with an exelplaBt, fren a 
dry pOHdar lahalar (on) • 

Xabalatlon actlmtaSaa Mjaptuaaxa tor oao witt 
aeiooel eontalBara vhleb eantatn aadl eawre t and are 

20 presanrlatf with llqold prapellanta and are eqoippwl with 
a neterlng valve thzuogb vhieh a plurality of satared 
desaa be dispensed are ksrown, t]ielr.«aner«l pQXposo 
being to affort piopar eo-onUnatlnn of the di^ieswlng of 
a daso of Badicanest with the inhalation of the patlaat 

15 thereby allowing tho nutiBD preportieo of the dose of 
Bedieaswt to be droio into the patl«8t*a bro nfhi a l 
pasaagaa. Bxaxvles of each diapenaexo axo described la 
Brltiab Mtent ^asificatioa 80s. 1,269,554, 1,13S,37B» 
1,393,192 and 3.0Sl,ue and ChUted States Patent Bos. 

30 l,4Sft,M4, )««S<,MS. >.4S6,64S. 3.565,070, 3,598,394, 

3,814,297, 3,«0S,738, 3,712,B«4, 3.638,949. 3,7B9.B43 and 
3,187,748 and Caxaan Patent Bo. 3,040,641, 

eoropean Patent no, 147028 diaeleoaa as 
actlvatable dispesser for mo wltfc ea aiiknaol cogt a ln e r 

3S la Nbich a latA mrrtt***" mlaaslng v&ao la plvotally 
nooBtad ia aa air passage botweaa an aerosol ontlat valve 
and a BDOthpleee, which latch nrrtintitan eaaaot b« 
released If foxee to acUvate the dlapenser la not 
applitf before a patient Inhales. 
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the dispenser generally coaprlaes a houaiag having a 
Boathpleea and aa air passage therethroo^h tezslnatlng at 
the eoathplece, the honalng being adapted to receive an 
aaroflOl and havlsg a s iy p o r t blodK with a 

flockot adapted to reealvo tto st4ai of tha valve of tba 
"T^^'ln— and a thzeotfk erifleo 
^flf ^ t m y tsA the air passage, 
baviag parte Bovabla between aa en g a g ed poaltlan in vhleh'- 
aovcDent of the j-^m**" and the aupport blodt tovazd 
10 each other opon the application of a fere* to blae the 
container and the support block toward each othor is 
prevented and a release pesltioa in which a oven ent of the 
contaiaar aad tha aopport black towasd aash othor la 
re^onaa ta said force la peraitted eaasiag tha ataa to 
IS DOve to its inner dlechatge peaitien, the letch aeana 
coxq^rialng a vane aoaated oa the hoasiag in tha air 
paasageway b e twe en the orifice aad tba nruithplaee for 
Dovenent toMard ths aocttaplece tmder the Influence of 
Inhalation thruogh the noizthpiece to release tha la t ch 
20 aaaas in wnich tha vane novea tovard the Beatb|kleee frao 
a blocking to a nan-blocking position with r es pect to the 
passageway ia raspoaso'te faihallnj at tha Boothpleee end 
releasea the latcb aeana only daring the applica ti o n of 
aaid farce ta biaa tha rnnfalner aad wapBOXt hlo^ -teaazd 
as aaA other. 

This ixdialatisn -device has been rwcAlved favoorahly 
by patients and doctors alnee it not only ov er eonea the 
• band-long ff'^^yr ilrv *'*'!^ problea bet it does so at a very 
low triggering flov-rate (approxinataly 30 lltres/alnste) 
30 caseatially silently, aad with a vary cB^aet deeXga 
haraly larger thaa a staadazd Inhaler. 

Q.6. patent Bo. «,6«i,391 disrioaea oa aleetrlcalijr- 

blocking naaas la withdrawn by the action of a aalsnnld 
is ooving in resp o nj it to tha closing of a svitch; the evltcdi 
CKmstltstes an slectznaecbanleal braath'fictxzatlan ■eana 
which rexpoi^ to Inhalation by the petiesr. W0B7/04354 
discloses a wrtH cal dosing device for diechai^ of 
a«Ucaaent for inhalatioa which co^riaas a h a ndheld 
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• valv. into an air eb«»«l f or l«^ti« 

„ Initiation Of an activation «.»lc.. 

eflHMrtna With a coBtrtl onit 
valva la op«atiaaally cwmactao wwai » 
5 OTuiged cn iaiUaUoD of th. activation dirrlen to 

^I^tb. di«*.«. tor i»t«»att«.t op«an, 

closing rep.rt«Uy i»iOdi» «n irthaUtloo prlca. 
^ i. an .l«rt«»i«lly contxoued unit vtac* 

^ratn. » alactrically contrcU«> diacba.^ 
,0 in both caaa. i«^tion -taction 

1- aiectwi-thanical oaana, involving tba rotation ot a 
Zm in nMV«- « „«i tto. of thl. van. 

to cloaa an tlactrical mtXttih. 

^.tur by T . coaay to Brltlab K-ld 

15 Journal ll»76, 1 paga 8331 *«eril«a • "^'''^^'^^ 

J^^^Trf th. r.l««. th. i«p^;^ 
mm aananta aigaala wre fa* to a tw»-<iiawi«l r«»ioar 
atp-r f tha paU«*.. i«balation ^^^'^ ^ 

" SL^^iHl^Son-ar Hating, „ 

eescril*. a placabo inhalar irltt a "^^J^ 
to aaaaaa patiant ltf»X« t«*»**l»- »^tliar of 
as davicas eontiol tba raloaaa oS roortlnniiant. 

8.P. OiVt of «K«cto Mdicina. toyal 7r^ 

Boapital. ClfM) Mnd^ an a«to«tic conpatar- 

aarosol inhalation ayatan in ^ic* a tandaxd 
,0 p«.«a^ .to^^l ^ co««ct.d in aari«. 

eo^iaing a c«^tar controllad 

^„tachogr«ph tad to' a ICW- BjO 
,5 ^^«r«a a-mitiad (SB lnhoratori«i Electro- 

S^Sr^itiH*a«.i j^iti« .y»t.«>- 

^Ital C«««rt«r (ADC> of a varian 7-77 aoo co«pat«. 



. «»« toriMlo f aemues on both «g«rt:ic tap. «d 

dine. A sott. dock poa. w. eappii^ ^ ^ ^ 

hl«b froqoaney o«lU«tor, anabling it to wapi, a« 
rata raadinga avu, s bsmt. rbm nov rat. aigaal ma 
5 Intagrated by th. cxmntttr to glva lateiod volsna and 
th. aarosol canlstar coold tm actaatcd daring tha'coozM 
Of litfiaiatioa by a aoleaold aoantad on top of the aenaid 
actuator, tho long volnna for firing tha aarosol boiag 
P^^^ any da.ir*i porcaataga of vital capacity by a 
10 caqpmr prognuoa vrlttan in Fortran. ConmaicaUan m 
■Alntainnd with tha caapotar via a Haaoltia. yixoMX 
«i«PUf unit and kvjboud. »• aotoaaUo aaroaol 
lahaUtion syttflB la not portabl. and io caaflnad to 
hospital osa. 

" Dry povdar inhalua la lAieh tha m^i^rtt la 

lotrodnccd into th. davlca trm a capnota aro discloaad 
in U.S. patant Has. 3,»4a,264, 3,971,377 and «,i47,i6ft 
and aritiah PBtwt Ko. 1479283. Dry poMler inhalen 
hsvtng a rasnvoir of dry poMdar froa vUeh unit dosas 
20 tr«a.f.r.«i to a chanbar by Of a dollvary 
Wta, audi aa a rotating pvforatad aaabran. in ahlch 
tho partontlooa aro fUlod.«lth poadar tm tbo 
rasarvolr, ar. dlaeiond la Britlab Pat«t Applieatioa 
Has. 2103395 and 3144997 and Borepau Pntant AppUeaUon 
3S Son. 69715, 7947a and 16<294. 

O.S. Pstant Ho. 4.735,396, Boropaan P«taat 
AppUcatioa So. 239aoa umS Britlah Pat«it Appilcatiaa 
BOO. aiMJ90. 2133903 and 2166957 diodoaa v«poria.» in 
lAieha ctlva aiiMtancaa capabl. of nodifying th. local 
30 ateesnhtt. lasactleldaa, daodoranta md araaatic 



•ctiv« mbstaaca in earrlad or lapregnatad on a bait or 
tap. camrlating of a atatabla baa. utwial, in aach a 
stata that vaporiAaUon can ba coadoetaa at aabient 
35 taapwratur. or undur adalniatratlon of locallaod baatlng 
by a vaporising hMd. Th. mOstanc ie «u.<.>».^nirt la aa 
Inaetiv. condltioa untU th. belt pas... m tha 
vaporiaing haad vhexaby thanal relaasa la achieved. 
Sha bolt nay ha aovad to tha vaporialag hi»od by hMd or 
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at a find speed by a aotor driving food aaans thrcogb a 
ndBcticn gear and ia taken op by a abaft or •pladla. In 
one eabodineat the belt ia contained ia a caaaott. to 
pxovid. a re-osabl. davioe, the caaaatto being engngrd by 
5 drive Deans end having a Miitable opertore for th. bait 
to pass acxosa the vaporising bead. Hon. of tha 
vaporiaaro diTlftwetl are saitable for delivarSag a 

pmdatamlaed v&it doa. of powdamd ooli4 M dl e w» to a 

patient. 

10 Oar CB-pndiag ZBtanatloaal Mtaat ap p li c a tion Ho. 

Pevos/80/D24l2 dladoses a dry pcwdu I nTi a lw rl on devic 
fffnrTlTino a hoasing defining a rftaTnher in c oa a on ication 
vith « patient port ia the f eza of a ooathpleca or nasal 
adaptor, and as alengata carrier bearing a powderwl 

15 nedicanent. the device being coastziictcd and amngad 
each that areas of predaterBinad aisa of tha alaagata 
carrier nay aagoeatially b. eaqpoaad within tha chanbar, 
tha davieo es^ieiag oaa or aore air laleta saeb tbat 
vbaa a patient iiAalea thnagh tha patleat port an air 

30 flov ia ostabliitaad fm tha air ialtfa) to patient port 
**'*w3h tha fHn p*>*^ sttcb that partidos of the poMdered 
■ Bodicanent of respirable site froa said- exposed area of 
Che elongate carrier are entxainad vithln the air flow. 
Tbe powder inhaler ia capable of delivering 

25 saltipia, anifoxD dosaa of a aadicaseat to a patleat and 
ia al^lo ta eparato aad doaa aot raqoiro th. patiat to 
iaaart capsalaa of aedicaaaat or raly vfteat a aaparata 
reaervcir of aadicaBeat ia oxdar to load tha dsviea for 
osa. the iMillriiMiit ia praloaded en an elongate carrier. 

30 aoctiotts of Which aro passed seqaentinlly Into the 
r^itT»^«f {Of dispensing tha aedicanent. the alongate 
carrier aay be canveniently loaded on a ^poel (ia a 
aiailar nanaer to a photognpbic f Ua) or In a osatt. 
(ia a aiailar naoaar to an aadio caastta) . lha aleagata 

35 caiTiar aay bava aay ratio of laagtb t width tat ia 
prataarahly greater thaa 5 : 1, oora preferably graatar 
thaa so : 1 and aare preferably betvcea 100 t 1 aad 
1000 : 1. 
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A pEof erred device of this type inelodw aaans for 
releasing BedicaBsot froa tha carrier daring 
triggered in radons, to tha patiat <"»^11rg in ezdar to 
avoid tba patleat having to synchronia. inhalation and 
S actaatioB of tha nlaaa. aacbaniaa. Mxflow dotMrtiaa 
aay csomBiaatly be aopoigiliahad by saaas of a aamUa 
vaaa poaitloaed vlthia tha cbaabor or patiant peoct. 
Botlea of tho vaaa caaalag actuation of tho raloaaa 
aachaniaa. Saeh a vase aay alao be coastructad to 

10 pi e weut e patient exhaling thzoiqlh the danrlca and/or 
prBventing eaduled air fm reaching th. stercd cazriar 
tbertfiy avoiding any pr^oa assodatad vith afiistare. 

It has noo bean f oond that the as. in a breath' 
aetaatcd inhaler of a aeaaor ahlA eaatiaaaaaly oaaaaras 

IS tha air flow rata daring raspiratioB aad providaa aa 
olectrtcal eigaal which variaa eaatlaoooaly with flow 
rata pxovidas sigaif ieaat advaatagaa ooapared to tba 
iidtalatloa datactor ayataa ployed la tha prloar art 
iahalera. 

30 • 

Bmaf or. ecoordiog to the present invantlBa there 
la provided a portable "IxdMletion device for 
adBiaiatrtttieB of aedicaaaat ia the fan of aaraaoliaed 
f iaa particles or dreplata of liqold or aoapeaaioa to tba 

25 mapiratery ayataa of a patlcaft, tha dovieo caapaiaiag a 
boosing definiag a ehaaa»er in coBBnaleatloa with a 
petienr port ia the fora of e aoathpieo. or nasal 
adaptor, BcdicsnaDst aerosol iaa tion aaans for fotaiag aa 
aarosol of oedicaset ia the ^asber. control asans to 

50 actoate the aedicaaet aerosoliaatloa aeens aad a sensor 
which aeaan r aa tha air flow rata dariag caaplfatlBa 
»hT— tho patient port aad paovidea aa electrical 
aigaal to tho conbol aeaas whl^ variea cantinaoosly 
with saltf flow rata, aaid electrical aiffua baiag emd by 

35 the contzol aeaas for one or aero of tho felloviag 
fanctloast 
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(1) ta ealiteat* tb« dsvlea niak that tbo 
aedicaant ••zonliaatioB anas 1b aetaaUd at » praeiaa, 
px«-d«tMEBiaed flow rata* 

(U) to sanitsr cam or acre of tha foUovlng 

S pazaaataxai 

(a) flow nta at dif Cezant tlsas doriag 

respirationf 

(b) nta of chaaga of flew nta dnriag 

raiptxatlon« 

2,0 (e) raspircd veloM darlag xaspin^^' ^ 

actlvmta fba aadleaaant aaroaollaatioB asana iftan a prv 
dotaalSMd iaipixation paraaatar ia attalaad* 

tlia davloas of tba iavantion &ay ba of tha dry 
p H l T typa, praaauriaed aorosol typa or contain othar 

XS aarosol genatfttnxa. tta dorlcaa of tha invastlan are 

portabl*, pocfctt-aiio, battary opaxatad davicea which any 
cantiinumaly eccoBvauar patianta maA as aathaatica atao 
say aaed mdlcatloa at aay tiam, 

na pnatat inraatian astanda tba oaa of aloctrlcal 

>0 aeaaiag in bEastfe-aetoaatad lahaUca boyeod alaply 
detaetiog tba praaaaea of air flew and luing that to 
iaitiattf alcctreaacbanieal actiona. Xa tba dovica of 
tha invaatiea tha aenaara continsoualy aaaanra tha air 
floir rata and tha control aaaaa uciliaea tha aignala 

29 darlvad fzaa tha cantinooas aaaaareaant ia a mabar of 
poaaihla uaya. 6aeh aanaora aay taka tha fotn of Oat 
smsara, a.g., thoaa ahieb Baanxa tha cooling aftaet of 
an air Oov « thaaa which aaaanra tha speed of rcfUtien 
' of a taxhiaa In tha air stxaaa. or nay Ineoxporata 

SD praaaaxa diffaiential traaadBcara, vhidi aaasers aay he 
vith ncbBnieaXr hydranlic, paaaaatio (a.g. 
Fitot tubas) or othar linkagaa to incraaaa thair 
sensitivity, tba aaaantisl chaxaetaristic of such 
MiiBora is that thay bava an alactrical'oatpot ahich 

J9 varias caatisooBSly with flow rata. 

Tha output frea tha aa\iaor, ahieh nay ba 
liaaariaad. Is fed to aithar an analegaa conparator 
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circnit or to digital alactranica* dqieading upon the 
degraa of aophisticatioo of its lataadad ttaa« ahich nay 
iadoda tba follotriag: 

(h) Ofiii of CCTitignooa flow i»«ta^m,T^wwmt mtrt^an to 

{jarieaa . 

Ele ctx op edMn ica l Inhalation datactiea aanaora of 
the klhd already laaim ia tba prior art of !Ti!»lttf*«^ 
dsvicea oporata an electrical switch at a preset Clow 

10 ^ma» detarBlaad by the oechaAics of tha iystea. 

Banuf actnriog ▼arianca in the sechanical coaponent s aay 
result la a sobstantlal davica-to-davica variability in 
tha flow reta at which tha aanaora trigger* anl» oaea 
BBnutaccored, w> adjnxteaat ia gaaarally poaaihla. Via 

15 BBS Of eaatlaaoaa aaasBsaaaat saaaors la aeeordaaea with 
the invention feeilitatea tha individaal calihxatioa of 
inhalation devices, so ansortng a vary saall d e w l e e -te- 
dsvica variatioB la aetaal txiggerlag flaw rate. Socb 
ealihratlen nay ba aa alalia as tha aaBaal adlnstaant of 

30 a portaatioBatar during naanf actnra* ox it nay ba a fully 
antooatcd part of tha *'*""f»«'^'"T*"g procaaa. In tha 
latter eaaa, tha um of digital alactzonics is highly 
edvaatagaouSf pazaitting calibration to take tha foxa of 
iaaertloo of aa iBdlvldaally detaxalaad callhratiea 

23 factor iato aaaary. 

Tar exn^a, aa inhaler which Baaa a eoatlnDOBS 
saaslag flev^zaaadaear for alagle pelat dateetioa of 
triggering flow and haa tha facility for factory 
calibration of tha flov aaasar o utput oaing a n alog ue 

.10 alactronica nay have the following arrangsDent: 

1. tba air flov ganarated by tha patientia 
inhalatioa ia datacted by tha flow tranwtrinwr, whldb 
ooayrtsei one of tha eantlanoas seaalng typaa d aacg lhed 
herelo. fba traaadaeer pnidDees a voltaiga out^» Vt« 

35 which dapnda cm tha inhalatioa flow rate. 

adjusted by a pn-set callhratloo potaatieaeter to give a 
callhratad valtaga eotpot, vie. 
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]. iba calibrated voltage, Ve. U fed to aa 
analogue voltage ooaperator and a ssociat e d logic 
elrcoitry. the eoaparetor caaparas tha iiqnxt voltaga, 
5 VC| with a eeastaat refezance voltage, the latter 
voltage ia fixed at a level corresponding to tha 
calibre tad ootpst which would ba produced by the flow* 
tzanadaear at the triggering flow rate specified for tha 
device. 

10 4. If the Sahalatim flew rata aquala or aneada 

tba wpeclflad triggariag flow rata, and beace Vo egnala 
or eaeeada tha standard rafereaee voltage, an output is 
f?t Tt!i tTtr1 fzea the analogue eoapentor. This, in torn, 
reaulta in en output ftts tha aaaoeiated legie elaaants 

19 which drivae tha elec t roa erTwnt c nl actuation nechanisa 
and ee ectnates the aerosol valve, delivering e doae of 
aadieetioa to tha patiaat's laags. 

h pKotectlaa callhratiea faallity for uas with sach 
aa inhaler bavlag aaalegoa eleetcoaice aay be arraagad as 

ao feUowss 

1. h raferanea air flew rata is ganazatod by a 
flow generator consisting of a aezvo pimp , this airflow 
is neasored by a raferanea flow-transducer, which aay 
consist of a neisch pseuaotachogreph. 

39 3. the raferanea airflcw is polled froa the 

votfapieca of tha liftalar being calibrated and tha 
voltage output froa the device* a flow-transdaeer, sealed 
by its callbntioa potcstloastar (VC). la fad to the 
voltage uu^aia t or of the calibratiflB faeillty. 

SO 3. tha calibrated output ve ia co^ared with tha 

voltage enxpat fm tha raferanea flow-traasdncer, Vrt, 
Id the eoQarator of the ealihratlen facility, this 
eoaparator, with its assocJeted logic, produces a voltage 
output, vdiCf , proportional to the difference hetonan tha 

39 two Input voltages and this is fad to a sta^^er aoter 
driver* 
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4. the stepper notor, which ia aaebanieally 
coupled to tha potantioaetar in tha iohalar under 
calihntiea, adjusts tha potantioaetar by an aneont 
proportional to tha output f ran tha cc^arater (end 

5 heaca, pznportional to the calihnticn error). 

5. Zf a voltage dlfferaaoe Caad haace, 

fmt *fc*y ^tyn exxes) ooatlnDss to be* ^hrti W j t td by tba 
ooapantor, tha eallhration facility eaatlnaas to aafea 
flaar adJnstDeata to tha iahalex's peteatlenster settlag 
10 natil corract ealibmtinn results in a sera Vdiff . 

An inhaler which uses a coatlnnona aanaing -flow- 
txaasdncar for aiogla point datectioa of triggariag flow 
and ineetpontas digital alactraaica and has tha facility 
for prodaetlea calihratloa of the flow sensar en^nt 
15 aalag digital elaecreaiea oqf have tha fellewiag 
arra nge n a nt i 

1. - the air flea geaaated by tte patleat'a 
is detactad by tha fl u w* tran«dnfier , vhi^ 
co^riaas one of tha eostin&oos smiting types described 
30 barain. the traasducar pr od ucaa a voltage output, Vt, 
which depeads on the inhalation air flow rata. 

- 3. tha voltage Vt ia fad to aa' analogue to 
digital wiaveit ar which eotpots a digital ra p rasa nt atioa 
of this aaalcgse iapat late a digital co^aratar and 
35 aaaoeiated loglo eleaeate. 

3. the eo^antor oo^azas tha dlgittl value 
rvprasenting Vt with a atorad digital value an pplied froa 
the Inhalez'e BBxaory. If tha fczaar valoo cguals or 
fimwrfff the latter, a suitable drive estpot Is 

30 ganarmtad. the stored digital value represanta tha 
pacified triggariag flov rate of tha iahaler. 

4. the drive output is fed to tha 

^1 m^ Y-^mm^m^i^t actoatioa aechaain, which than 
operates to ectoata tha aazoaol valve, so dallverlag a 
35 dose of aadicatiaa to tha pariaat*a longs. 

h production calibration facility tor use with each 
an inhaler having digital aleecrenlea aey ba arranged aa 
follovat 



VI09UfftSS9 



PCT/CB9t/DU«l 



11 



1. h ntmaem aix tint nta Is g«B*zatad by a 
aov «BMntar trqTwi ***'*T • "mvo pasv* •i' '^^^ 

is DMsand bg tba t»f eiwicft flOl^'t^alWdJlc•r, miicb aay 
9 coBSlAt of ■ rittlocb pn«iBOt«chograph. 

a. Tb« r»fer«mc« ftir flow la pullatf ftoa th« 
Boutipieco of Uaa inhaler being calltor»trf and tt» 
voltaga* Vt, Crca th* ialmlar** flow-tnMteO" i» 
via an oaalogaa to digital csnroxtsr to Om 
10 niumaocoiior of tbo oXlbnUoa faeiUty. 

3. S» voltago output frco tho rofereiiM flew- 
^nj ^^ is coavoxtad Co ■ digital ootpot, lAi^ is 
Aloo fod to tba alcropzoccsMT* 

4. na Bictopopocaaflor eeaparas tho two inpvt 
IS v»loa» and cxxspstss tha valoo wMch vould be ebUiaod 

tros tho iahalor at tho ipeeified triggeriiiff Hem rota 

for tho davioa. 

5. Tbo co^ttted ^oa is otorad la tbo lidialar*s 
MBBxy f or taa by its i mum i it or In dBtszBiniag tho 

30 tiiTinl*****" u iygar l ag polBt* 

na abofo amngaaiits hsn advantagaa evox tha 

kBom prior' an In taan of thoir potastial for graaUy 
ndaciag dovlco-to-do»lco variation in actual triggarUng 
flow ratas by Caeilltatiog calibrmtieD of Indivldaal 
35 dovioaa. 

Iboflo illation season of tha typaa ilierln oa d 
Mbieh h«va no frictionally ooving parts imld olse hwro 
tho Bdwataga of boiag sudi loos soseaptlblo to Gbangoo 
in uso dw to nrTi**** or woor of aarfaeos, ate. 

,0 {B} nfgfeiiin a* tweg—iiiQ flaw rStO 

Dstactloo of aa inenasiag tmrnUtien flow rata and 
ita paaaaga tbioaipi too procisa, pro-dotarainod valnaa 
vithln a givan ttio period (fax) aoy bo reqalrod bof era 
firing of tha eerosol io ^iggarad, so ensurijig that, if 
3S the patioat faltora in thaU lahaletloa. tha inhaler wUX 
not ba triggwad. k variaxit upon thU oathod of oso, 
should it ba naoasaary to initiata tba firing soqai 
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zXj in tho inhalation as poasiblo, is to initiata tSio 
aeqaencfi aa soon as tha lover threshold ia datoetad bat 
abort tba aoquaxKo if tho upper threahold has not boon 
S teacdied 5ust prior to actaatien of tho dmg dalivaty 
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35 
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35 



An lahalor Hhicta xeqpiros tho datectioB of dual 
thraahold flow rata valaos having analogue dicoitxy aay 
ba azxaaged as foilovai 

1. - A fl u o- tra nsdttcar, eoqiriaing ona of the 
cootinuotta oenaing typoa daacrihed herein, datacta and 
aaasuras tha inhalation flow rata and eaxpots a voltage, 
Vt, (which d^enda cm the flow rate) which ia fed to an 
analogBo eoaparator and appr op ri ate logic cireoitzy. 

3. rauB ths envantor datacts that Vt ban 
raachadt or oac o a d ed , a c o nsta n t cafeKanca voltage* Ttl 
(ohich oqunls tha voltsgs ontpat iftieb ¥oiiId bo piu d ueod 
by tho nm rininfliii ni at tbo lowar tferashold flov rata), 
(Pi) , tha tiner Is atarted. Thia timer is pro-oat to na 
traa a tino Toax, tha ponittad tiao for tho 

attalBBont of tha upper threshold flow rata valoo, (y3) , 
tea tiao tore (W>). 

3. Xf tha coB^arator datacta that Vt haa raachad 
tha oacoad ceostant xaCaraaea voltaga* Ttl (vhlch aqjoals 
tha voltaga ootvut vhich noald ba prodaead by the flov 
' traoadu ear at tha upper thmhald flow zHta« hefaza 
tha tinar raaehas saro, a saitabla ea^ot la 
elerti naoi Tinnlrnl actaatioa aodala and an *af * 
ia provided by .aaens of a saitabla display. 

4. If tha tiaar tines out (tho tiaer 
cero) before the ca^xator baa detected that vt has 
reached Vr3» no actaatioa output Is produced and a *FAXL* 
indication ia aot. 

5. ' Zf Vt raachaa m before tha 'tiaer saaehoo 
xaro, rasaltlng ia aa actuation eatpat« tha 
alact roa e rti a ni ca l actaation aodala oparatoa and tho 
aarosel valva la aa fired, dalivaring aadicatien to tho 
patient 'a luaga. 
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ha which also epacatao on tha flow dotectioa 

eriteria but which eapleya digital circuitry aay bo 
arrangad as follovi 
5 I. k flow-trnaadnear, conprlaing ooe of tha 

csntinDOtts eeaaing typea described herein, datacts and 
Baaauraa tha inhalatioa flow rate and outpnta a voltage 
Vt («bich dapaitfa oa tbo floo rate) to aa analogaa ta 
digital ooBvetter. 
10 3. tta digltiaad valaa of Vt is then fad to a 

3. A aiczopxoceaaor eoQasea the digital value of 
vt vith a value, held in Benoty, which rapraaenta tha 
lovar threahold value (Fl) for inhalation flow rata. 

IS Hhen it datacts that Vt has coached thia value it begins 
the al^aed Una before the i^par tbrasbold 

flow rata value (F3> (also bOld ia aaaosy) is rasped. 

It aay, or aay not, at tha point of dotactioa of tho 

louar throshold value, ootpot a aigaal to tha 
30 rt-" ' i"'—tiimtrtl actnaticB aodala to initiata actu a tio n 

of tho oflKOSOl valva. 

4. The ai cr t i proceaaor .thaa aonitora Vt, looking 
for the attainnaat of a value not less thaa that of tho 
aeooi^ value, held in oenory, vhieh represents the URper 

3S thraahold flow xato (73) for triggering of tbs iahalar. 
Xf this event U dstsetcd baforo tbo tiaor roeches 
the aicrepznoBsaor aeada (or naintalns) a soi t aMo 
ootpot to tha ala ctr opa^ antnil actua t io n aodala, 
.tnt^ H*^ It to actuate tba aerosol valva. 

]Q 5, Xf the tlMr reaches tero bafora tba 

thzaahald U datactad, no ootpot U aaat to the actaatioa 
Bodnla (or the output is renoved prior to the cwploUon 
of ectuatioa) and tha triggering segoaoca ia abestad. 
The arrangaaent pzovidaa a aajor icpmvuiaat in 

15 broath-actaatlon by ensuring that a dose of dzog is only 
delivasad if tha peUent inhales ataadily. InltUtiOB of 
tho hraath-aetaatad triggering aaqBaneo could bo aat off 
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by tha datactioa of tha start of Inhnlattnn (using a very 
low first threshold value) , hot if tha patient faitoss ia 
tbolr Inhalation and tba aeeend highar thraidwld valaa ia 
Bot a^isrvcd (possibly within a prosot tim Unit), 
firing eagasneo caold ho aborted wittoufe dng ralaaaa. 
hltanativaly, dcng aitfbt be ralaaacd bat tha patient 
thaa warssad that dalivacy to tho longs aay not have 
fnllr effective. 

(C) nm^tfctlm of a. rtinng^Tw, lnS«1«»4nT. nam ntm 

onfl.tto ntn Qt itn tlmngn iTma\ 

It tha rata of change ia not within a preaot window 
than tba ectaatiaa segcance is not 

An inhaler which is triggarad 
oaatrol carltarion any ba arranged as folic 

!• A flow traMduror, ee^riaing one of tho 

sensing typea described herein, detects and 
aaasnres tha inhalation flov rata and ootpots a voltaga, 
Vt (^^ depentta on tha flow rate) to en analoguo to 
digital converter. 

3. tho digitised wains of Vt is fed to a- 
aicxoprocoaaor. 

3. lha aiczopraeassar mnwraa tha rata of 
inhaletioa flow rata change over fairly Aart (relative 
to tha doratioD of ao iabalatioa) bat C Loire tine 
iatervals and eoaparas this vith tha liaita aat for tha 
flow rata mry window (held in aaaory) . This operation 
is constantly repeated throoghoat the inhalation natil 
the ip»»*<**' has been actnatcd or tha inhalation haa been 



35 



4. Xf the flow rate mx^ data fall withia sot 
crttaria held ia Beaazy. a aai table ootpot la pzovidad to 
the olaLUuaschanical actaation aait, aioain g it to 
tha aerosol valve and dalivar a dose of 
Aa *OS* iadicacioB is also aat. 
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5. If tbs now «to map tota f»U» ootoida tto 
Mt evitttla. tbm UOmlutlm l» failad »• twing 
miSBltablo for •atUfBrtcury d«po»ltl«m of diTjg In tba 

S lung», actuation of tbo Inlialer is abortad Md a •mt* 
Indication is set. 

this artaag«Dont facUltataa optimlaation of drug 
dalivazy to tha Itmga by enanrlxig that drug !• only 
maaaad if tb« mto of ^anga of iahalatioB f loi 

10 la vitbin tJ>a optlam »viBdov*. If tha rata pf Aanga 
«sn oatsida of tha dot iaod lialta, tbB brBath-aetastloB 
Mqaasea mid ba abortadi altaznatlvoly, drug zvloasa 
nigbt ba pamlttad bat tba paUaat waned that drug 
dalivary wold hm baen sab-optlsal. thin faatura voold 

IS ba of particttlar valnn in tuo caaa of too rapid an 
iBCKoaaa la flow rata, taeb that tha tlan rota at tha 
tlna of actual Inhalatlca of tha dmg would bo ao high as 
to rawilt ia a vary high dagraa of lectin of dmg In 
tba upper alxvayo oad Uttlo panstrstloa of tho Iomt 

20 aixwaya. 

lyh^ ttBM ratm mT ti*"* ^ Amtmrminm JthA 
|p>»i1i«i volma 
The device la trlggarad vhan a preaat inhaled voluaa 
as la reached, piurldlag a oora direct natSxod of e&surliig 
that triggarlng occara at a praa«t« idaaUy early, point 
in tha inhalation. Volsaa aeaaaraBant enild, raadily* ba 
ttsad in eoBjuaetloa with dual throahold or nop datactloa 
to forthor isprovo tha dagraa of cootrA* 
10 ha liAftlar vhlcli la trl ggo r ed aceardiag to moA 
. coatxel erltarloa nay laduda tha f ollowlag arraaganants 

1, h flol^•traasdBear« oa^iaing one of tha 
eoBitiaaons sawing types described barain« dataeta and 
oaasoras the inhalattoa floif rata and odtpota a voltage. 

35 vt, (whldi dapnsda oa tha flow rata} to an analogue to 
digital coDVwrtar* 

2. lha dlgitiaed value of Vt la fed to a 

nicroprocassar. 
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i. lha Bleroproeeasor nenltora tha inhaled voli 
by intagntiag flow rata over tin* and coafparea this 
voluaa wlOk a pro-oat value of triggarlng veluao held in 
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4. ZC tbo » WDlnaa raachaa tba 

valna (vlthla any px * o at tlna Unit alao held in 
aanficy)« a saitahlo output la provided to' tha 
•la cUuiuaiUnnlnil actaatioa oait, imahling It to fin tba 
aaxnaol valv*. and on 'OK* Indlcattan ia o«t. 

s. Zf tba patioat ahoold fail to inhalo tha pro- 
sat voluae (vithln any pra-o«t tina Unit) . tha 
inhalation la 'AXISD* aa. being onsnitahle for 
satlsfactaxy dsposltlaa of drug ia tha lung*, actuation 
of tha inhaler is ahortad and a *rhXL* ladicatloa ia eat. 

Ihla arraaganaat la advaatagaooa ia that It ia juat 
as laportaat to dallvar tlta diag vary oarly In tha 
tnapirotioa oa it ia to dallvar it at a low inapiratoty 
flow zsto. «hUat triggarlng by naaBa of datactloa of a 
lew thraadbold flov rata night aatiaty both tha above 
criteria, use of voluna aaasazvBaata for 

triggarlng voold provlda aora certainr.end dixaet control 
and veald aid in cvtlBlalng porfozBanoe. 

(I) Tnnchlng nifl 

Za addltisn to ttaaijr uaa la fttmtroHiit^ tha 
triggarlng of tho iahaleor* tha nttBaareaaBt nodaa in (B) • 
(C) aad (D) eoold ba oaod to pzovlda a tf***"g aid for 
tha patieat. 

Providing a noana far tba patient to svltch off tha 
triggering circuitry, ao that tha davlea fttpctions only 
aa a flov aenaor. would aaablo tba patient to pzactica 
with the davlea. vlthont drug baing dallvarod. In order 
to iapiw their iahalatioa tochaiqaa. Zhdlcatioa of 
thoir parforaaaca could bo aa aiapla as a pair of UD 
indieatna. iadicatiag aatiafactmey oar poor tochnigao. ox 
ocald ba aom aoghiatieated with ZCD dl^lay of aetaal 
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OM of tho eoatcol aotfaa dascribod. partienlarly 
tt K*— of (B). (O and (0) could hava substantial banofita 
la patient edoetioa if used in a training node, aa in 
5 (8) • XBczaased aophlsticatlfln in inhalation drag 
dalivary davieea can only achieve its full potential 
benefit to tha patient if the patieat is able to pxodaoe 
a near ^tlnoa tn h*^***"" rtiit"*"f" i'* on a regular basiai 
tbazo ia little point in preveatiag reloaao of dmg wihon 

10 dalivary ia piadlctod to ba aab-cptinal if thia rosaita 
ia tha patieat aoaatiaaa being aaablo to Ataia a dosa at 
all. oea aa q pe atly, provlslea of a facility for tha 
patieat to practice oalag the device, vithost drug 
delivery but vlth pzovlsioa of indlcatioa of tho 

IS Boeiq^tability e( his perfoiBSBca. waald ba of 

coasiderabla isportanoa. Along tba sane linas, it nay ba 
desirable to pxovldo the optioa of allotflag dmg dalivary 
oadar aid^-optlnl ceBditioaa. but witfa indication of poor 
cosvllaaea. ao that tha patient can bo goidad tanxdm 

30 better teehaigBa without suffoiring tha frustration of 
being unable to echiovo dng delivery at all. 

Additionally the flov rata data say be- stared in tba 
device aad downloaded to a printer or cummtar for 
analysis aad evalaatlon of patieat prognasa. In a 

25 particularly ao^ilsticatad version of such a dsvica. tho 
oanaor oay be used to aaasora rospintory flw rata data 
iacliding pacific aavliatary luag function paraaataro 
Buch asi 

TEVj Ifoxeod avirataxy voluas la l saeand) . 
30 fgn Cpeak axplratory flow rata) . 

PVC (forced vital capacity) i 
and ^tioaally ucd to control dalivary of praciaa 
anoonts of aaroaoliaad nnllraflcn In respoBtsa to 
inhalation. 

33 Tha long ftactloa data leeexdad cMld bo: 

|i) logged for sahaaquent dowaloadiag ea«e e 
co^tar/priatcr for aaalysia at a cliaie. 
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(3) diaplayed inasdintaly for tha patient to 
r a cur d on a ^art aad ao "^it-n^ tha tread of tha iUoasa 
with a view to changing tba tt a at a ant if required. 
5 <3) aanipulatad aloetzonleally to iadisata 

aBtonatieally tha naod for a Aaaga in traataaat raglaaa, 
or to warn tha pationt to consult a ghysician, aad, 
(«) optieoaUy vsod to eaatxol tha aaouat of 
nadlcntitm to ba di s pe ns ed. 

10 Zt will be approdatad that in tha casa of a 

preaanrised aerosol, vhan the aerosol spray is ralaased. 
there nay be a aodden *^**7T' in output aignal of tha 
aaasora. particularly froa thosa aeasorn which eaasuva 
cBoliiig off acts, fha cnatval nsaas nay ba prograsBed 

IS with the orparttd prof ilo of tbo aignal change for 
ralaaso of tha aoroaol spray aad CBBpare tha aebnal 
sigaal ehaage daring raleaaa of the aerosol apr^r with 
the espeetad profile to register tha occ ur r ao ee of spray 
relaasa antVor indieata thia to tha patient. Iba coatzol 

20 aaaxui aay also ocapansata for tha effect of tlie ^ray 
ralaasa upon tha aignal froa tha s oa sor in erder to 
onaara aocaxaqf of tha«aaa onr o Baa t of air- flan rata. 

* 

lha invoatlon will now bo dascribod with rsf arasca 
3S to tha armnpanyiag drawlags ia iihlchs 

yigures I. 3 and a aad 4 lllnstrata inhalation 
dovicas in aooozdanca vitb tha invention, and 

Figures S.. S and 7 repreaent block dlagraas ahoving 
possible Bodas of ^wratloa for tha Irtialntion dovica of 
30 Pignres 3 and 4. 

Pigara 1 rapreaoats a diagcaB of aa Inhaletlcm 
dsvica in aecuKdanea vlth tha iavestioo which co^risoa a 
■ tewaing (3) mnratnlng aa aorosal rani star (4) sqoippad 
with a catered daao dlopeasiag valve, lha valve otaa (<) 
3S is aocurely bold in a aossla hlodt (aot tfaaas) aad tha 



WOWmff PCT/CB»»/Dlt88 

19 

«alv» U ftctosted by d»m»«* Bmr««nt of th* auoaol 
caaiBtw. fte v«lv« U dinetad to ttx» aaaicaoBBt into 
Cba^ar (B) Wblch la In esmiieaUa witb wrmth p liw 
» (10). 

Si9 tfsvlca is prlBod f or OM by l«««r (U) v&lcft 
sprla; 9«i4« (K) oonprmlng Bpxing (16) B9ZLiiist 
Ute basa of tha aazosol canistar (4). Mevasant of tb» 
canlatar ia ptwauA by blocking aoter (19) . Blocikiav 

10 BOdMr (U) U teU in paoitias fay ooaprtMed biasing 
gpriag (22) sodi tbat vtaan tba aelaaaid (20) in anorgisad 
tlia Mocking aeabar vlU ba paAad aidanays to aUo» 
Bovnant of tha nm1«*** (4) tbaxaby firing tka valva. 
fOian tka patiant lahalaa thnuglh tha conttipieea 

IS (10) an airflov ia astabliahed froa air inlat (34) 

tbzoogli tba ctaatfMT (B) to tha taonthpiaca, whi^ airflw 
iapingas upon flow aansar (26) . tha signal gmaratod by 
tha flov sanssr (26) ia i4m ya y ad via alaetrical 
eantoctor* (2B) to an aloetxonie cantralUr (30) lAidi 

20 Boaitozn tha Bignal and aetnakas soLaaaiA (20) at tte 
appxopriata tlsa ia tba inspiration cyela. lha 
alaetrical cixeaita ara pemmd by batxazy (»). 

na flow saaaor (26) nay ha a haatad raaintlva 
alaaant ('hot vira aaenoDBtor*) aipoaad to tha airflow 

as thraugh tha dovlco. Tba fall in raaistanea cansad fay tha 
cooling action of tha inapiratozy airflow in prafarably 
OMd to cxaate an alaetrical output signal by aaaas of a 
Hhaatateaa faridga alaetrical eireait amngoant or 
•laiUr. fha entpat aigaal nay ba aaad to triggar 

30 talaaaad aad/or moazd iaapintioa data as 

111 ITT-"* abam. 

m a variation of this eaboOiBsnt (not Otam) , 
ihialding neana ara proridad to affect diffarant dagraas 
of cooling dtpinilT^ on tha diraetioa of tha airfloWf 
35 thoxaby dUfaraatiating batwaan inhalation and 
aapication. 
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An alterBBtlve eabodlaent ntillaes tha flov sanaar 
(36) in the foxa of a haatad aaaicondactar Sanction or 
tbamiato r afanaa Irprtl i wa ia tcBparatiira dapaidaat aitf 
5 thus responsivo to cooling by an airflow tbzoush tha 
dovica. Ihis typo of saasor baa tha advaataga ovar a hot 
win aaoBSBBtar of iasreasad sanaitivity. Zn addition, 
socli davlcas say bava particalarly low tharaal nana. 

In a fttrthor e^xMUaant tba flow aansar (26) ia in 
10 tha feta of a tbaraococpla ()«actioa of dlaalnUar 

aatals) tha voltaga output of Mhieli« haing ralatad to its 
tasporatora, aay ba usad to provida a Qaassra of tha air 
flow rata in a aiailar aonnar to tha tas^antura «TirTTT 
d l arl oa ad for tha ahova aabodlaaats. da othar jnBctioa 
IS Of tbo Sana two dissiailar nstals (coamly eallad tba * 
•cold Jaactiaa*) woald ba located in a ragiaa of tha 
dovica lifcaly to ba stahla in taapantnra ovar tbo likaly 
tina pariod for ahicb airflow is to ba oaaaaiod. 

In a fnzthar aabodlnaat flow aanaor (26) ^-'Trrtflftft 
20 a pyroalaotrie crystal aatarial vhich ia haatad by a 
coil, tha crystal baing coolad fay tha airCLcw tharafay 
' aodalatiag tba •lactrleal aigaal ganerated. Tha 
nlsctrical sigaal aay bo nsad for triggarlag tha davica» 
calibration, data gaaaratiott and otorago etc., as 

29 d aa crlM abova. 

Bafnrriag to Pignra 2 Uka parts to tba dovica 
Ulnatrstad ia rigara i m itmiifB^tma with idantieal 
noBttiiilB. lha davicB diapanses dry powdar whlcb is 
iatzodoeed into tha chaaSior (B) la a ei^pyii< (34) vi^ . 

30 inlat (24) , tha cwsula baiag lupuu a d or epllz by apifea 
(36) . Ia «sa, tha flcv aanaor (36) detacts patiant 
iaapiraticn and tba control naans (30) actaates vibrator 
aolaaoid (38) at tha appreprlAto tim ihi^ vlbzataa tha 
c«psula (34) ralassiag powdar into tbo airflev. dctaan 

3S (40) pravants capsals tragnaBta froa reaching tba 
amitbpiana* 
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Of tbo iarentioa tba 
flow aaasiag takaa tho toxn of a dif fnrantial prasmro 
trassdocar (far aaapla of tha ^fP* diseleaad in U.S. 
Patant Ho. 4,98B,993)» which aaamras tha prasaora drop 
bataaan two raglons of an iahaler when a patiant hreathos 
throogb tha oouthpicca* 

rlgaxa 3 abowa on inhalar of tba iavantioo which has 
baea nada by "'- r*«"f| an tnhMT cenaarcially availablo 
fm Miaaaaota Blalng and Kanafacturlag On 
registand trada nark UBQIZB JUffOBUB (lOO) in 
vaya. rirstly, tfas air intaka opaaiaga asaally ia tho 
bottoa of tha nenthpiaco (101) hava bean sealed op; 
aaoondly, tha vaaa (107) has baan aodif led to reoovo a 
exihstantlal portioa of tha vane eu^ that tha blocking 
aetiea of tba wThnnl" ia ratainad fant tha vana will not 
pivot under the inflnanes of Inhalation alona, and 
thirdly, thraa tela havo baan aada ia tto pUstio caso 
(101) foiaiag Xhm aaia body, h firat hola (109) is 
towards ths top of tha aorosol can (104) and a aacaad 
bale (lOS) is touazds tha bottoa of tha aerosol can 
(104) .* Both of thaso holea (103, lOS) lie on tha caatra 
llae of the iahaler as viewed froa tha rear and ara 
aqtarstad fay apprexiaataly 15bb. 

k third hola (106) is towards tha bottoB of tte 
davioo, la«al with tha niddlo of, or twards tte 
of, tte vaaa. Ibis tela U off-oat fra « 
allgbUy to tte right, as viewed ftto tte rear of tte 
dovica, ao as to aliga with tte rasaiaiag partios of tte 



SO 

lha raalniag paxta within tte Aazolln Antohalar 
ahown in tte rignra 3 all per* era «a In a standard 
Aarelln AntcAaler inhaler attached to a hoasing or 
Boantlng (loS). vhich could te nada of aliminiim. fha 
35 hsasing aight prafarably hava a eoeeava natiag sarfacs 
1109) af tte appnipriata ndloa of orvatara to f«n s 
recaptacle for tte coawa shape of tte body (I02). 
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Ite housiag is provided with tm tbroogh rhannale 
(UO. Ill) which aliga with tte holes (103. 105 
raapeetivaly) In tha body (103). Ska jaactioa between 
5 ^ eaneavo sarfaca (100) of tte hoasing (108) and tte 

anrtaea of tte body (102) Is sash ttet air paaalng 
tte halo (103) oast tmval slang chaaaal (UO) 
aad air paaalng throagb hole (104) 
dianaal (HI) . ttia aay te achiawi 
10 lajyar (112) of aoaa saitahlo aatarial* 

It tte ends of each channal (110, 111) is inserted a 
nipple (137, laB respectively) cato which a length of 
flcacihla tahing (139 » 130 r aapae tively) is pnahed, aaking 
an air tight aoal. Tte too loagttis of Wbing ara* 

to tSto two ports of a diffaxaatial pre ss o r s 
(132) capablo of ■easartag tte piaasur a drop 
tw holes (103, lOS) ia tte body (102) idwa 
air f Iowa past thaa. 

Haunted. to tlie naderaide of tte boasiag (108) is a 
30 solenoid (113) attached fay aaana of a bracket (U.«) and 
aacared by acrawB (115, 116, 117). Tte soleaoid coasists 
of a plaagar (118), *^ iastde a*oora -(119),- both 
baviag drealar croos-sactioa. 

Tte plnagar ia bald agaiast a bractet (uo) by a 
(Ui)« whea tte aolenoid is ia tte nanal 
oonAltioa. Tte brackat is attached to 
tte solonoid honaiag (133) by a ant and telt (133). Tte 
fasmcfcat (130) co astr aias tte plnagar (118) iasida tte 
cars (119). 

30 - Tte pluagar cansists of a part (134) with a diaaatar 
naarly egoal to tte iateraal diaaatar of tte caeta, whiOi 
ia prafarably aada of iron or aoaa other straagly 
ifg**"***- aatarial* aad a put. with a saaller diaaatar 
(12S) Which is tte aetaator.. Tte actaator aay 

33 te aada froa tte sans aatarial as tte largar part (124) 
of tte plnagar, bat where it is tte 
ara prafarably aada as oaa o^ament. 
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Hw ntBzn ^Ing (121) bean ■« om end agaizst t±ta 
selCBoitt tiomiln^ (U>) othar and sgaliist tha 

mA plAta (U6) attaches to or toz&lo? part of tbe 

5 plttagor. Ttw plongar itMlf is coBstndned hf tbm 
teukat (120). ■ 

no cot* of tha 6ol«2»id (124> eansista of a larva 
noabar of tans of a singlo vln« muh tam alaetslally 
tj,,pj^ff^^ ftn tte oUmtb aaecpt aleag tha laagtb at tbo 

10 viz*. U shorn tbs wUm Is umad ia thxM laywcs hot tha 
actul mAar coaU ha ana ot aora than ona. lbs tarwmt 
OBto Uhlch tha vin la wnad (aot ■bom), is noraally 

fraa aa iBsnlatiag aatarial a«9. plastic. Sacb and 
of tha vira is camwctod to an alectrieal circait (not 

U ahoim). A capacitor (UJ> is prafarably usad to anargisa 
tha solsnoid (113} f aitd is in electrical connmni rat ion 
vith a bsttary (U4), and tha alectronlcs eixcait boazd 
(U5). Por clarity tha eiecftsical eonnaetioRB batvaaa 
tha VBzlovs u ia pon s nt s axa oat shsm. 

ae yignra 4 ahova tha oataida of tha caaa (Ui) of 
riBBza S. HoBBtad en tha oaaa axa an LCD display (U«) , 
a paah'hattaa sviteb (137)* two LCD's (UB, 139) and a . 
siagla-tam petantiODstar (140) . 

To asa tha Inhalar tha patient first B h a Xas tha 

25 dsvica to aix tha csutanta of tha can and than lifts tha 
levar (141) to priaa tha inhalar ia tha asaal way. nns 
a gap (14t) U rwrealed in tha top at tha l2i^ar. Thla 
aaxvas as an air Intaka for tha pucpoaaa of tltm 
SnvantioB* 

30 Bsvliig prlMd tha dsvica tha patient then vnahea tbe 
•OS* bottoa (137) to aetiwta tha eleetronies, and tha 
eapaeitor (133) begins to chaz^ froa tha battery (134). 
Vhan tha cs^aeitor reaehes a pra-dstazBinod state of 
charge, or aftar a pra-datamiaed tixBo'dalay* a la^ or 

3S LED (136) lll^mlnnf to indicate that tha device ia 
z«ady. This *V3JJft* light (U6) ia preferably gxeea la 
colour. 
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ha soon es the *BSMrz* light (138) illsainates, a 
first tloar (not showis) on tha circait board (135) begins 
to coast down froa a pre-detenainad valae e.g. 10 ^•"'•'■^r 
5 defining the *r«ady pariod*. This is tha pariod during 
ilhtGh tha patloBt vast bcaath-aetivate tha daviea. 

At ^ aaaa tlaa a aaoond tiaer alee atarta to cxmnt 
dawB* ftn a loagar tSaa e.g. 30 aeOBida to daCiaa an 
*aetiTa period*. At tha end of the 'active period* the 

10 Inhaler p ose r s dom. 

nhen a patient inhales t h ro ug h the aoathpiece (lOl) , 
a floe of sir ia created so^ that air antats tha device 
through the gap (142) at the tap of the inhalar and 
fiada a path aroond the periphery of the can (104) into 

15 the bottoa regioa of the lahalar* share it is free to 
pass sxoond tbs sodlfied wa (107) sad cot et tha 
asBthpiaee (101) • Qhlika ia a canvaatlaaal harolin 
hBtebaler inhaler, tha vans (107) in tha invaation does 
ast lift ia the preseaea of a air flov. 

SO It baa been foond that tha prassnre dif farenea 

created between the two aeasaring positions (103, 105) ia 
the presoaco of- aa air flos froo inlet tv ooothpiece, 
varies contianoasly vith the flov rate throagb tha 
■BBthplaca (101) • in e generally llaear fashion betseaa 

29 20 aad 100 VBla. 

Iff aa a rasalt of the patieat '"g **t'*T* tha 
aoatkpiacB, tha prassara diffaraaee (aad thazstee the 
flow rate) reaches a pre-detezaiaed level dnrlog tha 
*ready period*, the capacitor (133) ia disehargsd throagb 

30 the coil of the salsnaid (119), firing the can to release 
aedicaaant. The prassnre difference, or trigger level is 
adjnstahla via the slngla ton potantiasstar (140). 

Vhsa tha sdeneid is aaazgised by tha capacitor 
(133) a anghettc field is rapidly czaated, iqr aedeaeidal 
35 actloB, irtdeb attzaeta the lazge part of tha plaagar 

(124) emitting it to Bova agaiast tha actioa of tha retaza 
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opriag (Ul), which it eeaUy ovexeoaas. Ttoaa tha 
actuator (US) is vede to pnh on tha rear of the vaaa 
(107) caaaiag it to pivot qpaazds. As the vane pivots 
5 opsazds the mtrfi H'^*'^ oporatas as it wnld for a 
eoBventieaal *harolin* •Ast^ialer* inhaler and the 
oedicatioa is dispcnssd iato the airstraaa ia the asaal 
way. 

If tha trigger level ie not acbievad before tha 
10 fim tlaar has finished oflntlag dfl», i.e., terisg tha 
•tMOr period* either beesnaa tha patieat haa not inhaled 
or because thay hare tailed to reach tha raquired flow 
rata, then the lanp or LCD (139) i ll i minatas to indicate 
that the patieat has failed to breath-activata tha 

19 davics. Tba 'faU* XZD (139) ia preferably red ia 

COlOOXi 

If tbe patieat sacoeods in hvaath-ectivatiag tha 
device dariag the •reedy period*, the asdicaaeat is 
diflpeasad OS pzavioasly deserlhed. At tha cad of tha 

20 •reaay period*, the la^ or IZD (138) U axtlngaiahad end 
the ICD toraad oa to di^lsy the aasi pia flow rata 
a^ievcd prior to aetnation. i.e., the triggering -flow 
rate. This is displayed until the end of tte *active 
pariod* vTi fn tha aeeoad tlaar has finished ocoa ti ag dowa. 

25 At tha eirf of the 'eeave period* tha iahaler ponro dwa 
ontil the nazt qpezatloa of the batten |137) . 

If tha patieat faiU to bzaatb-aetivata the dsvica 
daziag the •cea4y period* tha 'CaU* llQht (139) 
Ulniaates. At ths aad of tha *r«ady period* tha ready 

30 lev or UO (13S) ia estlogniahad aad tha tea (I3«) U 
tamed on, but instead of shoving tha triggering flov 
rata it displays tbe aajtiann flow rate a«3iieved during 
the 'ready period* . tha davica pcwaza d«m at tha eart of 
tha 'activa pariod* as ptevlonsly daseribsd. 

35 the levar (I4l) sost than he Iwend by tha patieat 
to reset the aMhaaisa of the inhalar ready for priBlag 
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again whan next reqaired. Tests vith each a device have 
daaoQstzatad that a consistent triggering flov rata can 
be achievad at whatevar poteaticaetar setting is chosen. 

9 rtgore 9 is a block dlagzea of en inhalar cizcait 
whlA aass a eaatlaBaaa flow seaser aad aaalogaa 
electzoaics to aaahla tbe trlggarlag flow rata of tha 
iahaler to bo edjnsted. 

The pttA hatton oporatas an elactrlcal *aa' ovitch 
10 (251) vhioh oonneets tha battary (350) to the rest of the 
circait via a voltage oonvartor (292) and starte en 
initialisation tiasr (353). 

Tha voltage eoavertor (252) caavarta ead ragalatas 
tta 9V d.c. battary to p r adaca *7,S9 and -7.9V (aoalaal) 
15 on its ontpat rails, nesa powar nils supply all of tha 
zaaaiaiag eleetzeaic ' ""^""w ny g eonap^ the selanoid 
drivor (255) which has a aapazata powor lias. 

Whilst the Initial Isatioo tiaer is rnnnttng down tha 
solenoid dr i ver (255) , la tha f era of a capociter* is 
20 ehargiag ap. 

Shea ths «ttt»<j>i tlaar has raached care 

(tiaed oat), two farther tiaers (254 , 256) are started, 
one eeaats dowa Czoa 30 semwli |254) aad ona froa 10 
aeeeods (256) . At the aaae tiae tha peak bald dzeolt 
25 (2SS) is resat sad the ready logic (259) illnaiaatas tha 
ready indicator leap (260) to tell the patieat that the 
iahaler is ready to deliver aedicaaent. 

Any flov throcgh tha aoathpiece is detected by the 
pressare transdaeer (283) which ia turned on as aeon as 

10 the inhalar powars op. Tha prassara ccansdsoar pr od gces 
ea o utput signal Which, whsa applied to a scaling circait 
(283). resalta la ea oatpat voltage propertioaal to the 
flew rata thzoagh the device. 

The scaled eotvat voltage la applied to oae aide of 
35 csparator (284) aad the other side of the co^arator is 
co nn e ct e d to e rafareaee voltage. The sefereaee voltage 
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iM adjustad by tha set trlggarlag poteatleaataar 
(140) OB tlu oatsid* of tha cas*. tbo potentlamater cu 
tm Bdjosted to a volcaga vMcb eorrespoads trltb ttw 
5 ootpot voltBTa troa Uxa pressm traaadaear (attar 
•caliiiQ) Bt a given flow rata. 

OtttpQt fna tfaa acallag dzcoit la alao eppUad 
to tha peak hold elzcoit (265) «talob updotoa oacta tlao 
tho ifipot voltago omeds tha pranrlona hlghMt li^iit 

10 voltage* satil a Blgaal appaars oa Its bold icpvt. 
iho oatpst of tba coBvantor* iftlfib cbaagas 
nf^-wf^Htiiy to vbicb Of tbo input voltagaa Id tbm higber, 
ia applied to ttia ^s/fail logic (257) . 

It tha pasa/fall logic (257) datacta a dwBOB Ia tba 

IS coBparBtor algsal to iadicata that tha aot trlggaring 

laval haa been aod the 10 aecond tlaor (2S6) liao 

jnt f ixiiahad coantlng down to iodicata tha end of the 
zvady period, thaa a oignal Is ooat to tho seloaoid 
ftlvtt (255) to (iz« tho aomaal. At ths aaao tlao • 

20 signal is applied to tho hold Ispot on tho poak hold 
dxcnit to optDTO ths flov rats at uhlcb tiM dsvieo Is 
triggaxod* 

Vbmn tha 10 aeeoad tlBar (256) has finished coustiag 
down, tha raady drcalt (359) ia reset and tho ready 

25 indicator la^p (260) geea out. It tba pasa/fail logic 
haa not rMaivad a aignal frea the ooaqparotor beforo tho 
10 aaoond tiaar (256) baa eonntsd dflm* tha fail 
indicator laqp (SSS) is Uloalaatod. At tho saaa tlae 
tha ICO (126) is taxBsd en to display tlw oontsafts of tbm 

30 peak bold oiscait. 

Zf tha pasa^tail logic indicateo a tall sitnatien, 
ths display shows tha peak level of flow attained dnriag 
ths ready period. Bnwever« if tho device vas breath- 
activated daring the ready period, the peak hold cireait 

25 contalna tte value which was held at- tha inetant tho 

adenoid vas actaatad and the di^lay tberefeze ^shs ths 
triggering flow rate. 
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Ohnn tho 20 second tiiasr (354) reaches aero the 
* electrical *oa* switch is reset and tho inhaler powers 
down. 

S Figore 6 Is a block dlagzaat of an inhaler vhich osea 

a contimooa flow aonaar and aaalegoa alaetraiics to 
noaitor flew rata at different tinea daring respiration 
and activate a preesurisad asroaol container. 

the psflh batten opexates an eleetrleal 'on* switch 
10 (268) which connects the battery (267) to the rest of the 
cixcait via a voltage eoovarter (269) and starts an 
initial laatioD ti^r (270) . 

The voltage coavertor (269) co n varta and regolates 
ths PV d*e* battery to prodaee 'f7.SV and -7.5V (aaniaal) 
IS oa ita ontpot rails, nose power raila sapply all of the 
raaaaiaiag electvenio eoBpomBta aaceapt tte solenoid 
driver idUch has a sapazate poaar line. 

Vhilst ths ixiitiaUsation tiasr (270) is ir-Titln^ 
down the solenoid driver (272) « ia tte fcsa of a 
20 capacitor, is dtargix^ op. 

Vhmn thm Initialisation tiaar (270) has roadicd tore 
(tlned oat), two- farther tiaers'(271, 272). are started, 
one oonafce down tram 20 aeeaada (271) ead one frea 10 
seconds (271). ftt tha oaaa tlae, tha peiA datoet cireait 
25 (310) is raaet and the ready logic (37«) the 
ready indicator leap (270) to tell the petient that the 
inhaler is ready to deliver aodiGaaaat. 

Any flow thrungh tha aootfapieoe is dataetsd by ths 
pr es s u re transducer (260) whldi la toxned oa as soon as 
20 the inhaler powers op. Ths pressnro tranadncer (200) 
prodaees an ootpot signal which, whea applied to a 
acaltog cireait (281) , rasalts ia aa entpixt voltage 
proportioBal to tho flew rate throa^ the dsviea. 
The scaled ootpot voltage is applied to two 
35 eeavaratoxa (279. 383) and a peak detect eirait (310) . 
Cos co^erator (879) has a rafateaee voltage applied to 
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it eoxxespeadlag to the sealed cotpot faea the 
tzattsdnear at a flow rata of 30 1/ain (V raf 1) and the 
Vazator (383) has a raferencs voltage a p plied 
it corraspondiag to the scaled ootpot froa the 
ptessnra trassdseer at a flow of 50 1/nin Rzr»* 
Xf the ootpot froa ths 30 l/ain coiparator (270) 
, i rr^'*— »<"g that a flow rata of 30 1/aia has bet 
a aignal is smt to the coaater with hold 
(277), «hl£b Starts to eeont. A voltage sigaal 
ispoadiiV to the elepsed tiae ladieatad by tha 
is oaastaaUy applied to the paas/faU logic 
(174). 

It tba pass/fail logic (274) detects e change in the 
voltage froa the 50 l/tdn comparator, indicating that a 
flow rate of 50 l/aln has been achieved, it AsCks its 
xenaining inpota. Providing that the 10 
(272) haa not reachsd sero end tha elapai 
by tha eonafear (277) lies la the range 0.1 to O.B 
aecoodaf a ai^Ml will be seat to the solenoid driver 
(272) to tin the eensDl. at ths seas tiae halting the 
oooater.' 

If ths 10 aecond tlaer (273) reaches aero ox the 
counter (277) readws 0.5 seconds the pasVf*il logic 
(274) registaxs a faU. Siailarly if ths enatsr (277) 
faUa to readi 0.1 seceads or ths SO Vaia csqpsratBr 
(2B3) awrar ebaages its oottpot. s fail ia registered. la 
the case of a tail, the tail Indicator leap (275) la 
illiioinatrd. 

Oben tha 10 aeeaad tlaer (273) reaches zmxT> the 
ready logic (376) is resst and the ready light (278) Is 
axtiaguiihed. At the sane tlae the displey logic (283) 
tnms on thi LCD (136) and g«ta a signal tr» tho 
paaa/fail logic (274) to Indicate sae^ or faUoxe. la 
the caaa of a pasa the display logic (383| gets a valtts 
fxoB the coonter (377) and the ICO (U») shows the tiae 
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betweea achieving a flow rate of 30 l/aia and ths dsvioo 
txiggnring, at a flov rate of SO l/bla. In the case of a 
fail tha display logic (283) geta a valoe fron tha peak 
5 detect circuit (310) end tha us (116) shows the aaxlBna 
flow rata attalaad daring the ready pariad. 

Khaa the 20 aaoond tiaar (271) raa^MS Eaze» the 
electrical •oa* switch ia reset and tha Iflhalax 



10 rignro 7 is a block diagxaa of aa inbaler tnat oses 

a continoeas flow sensor and analogue eleetronies to 
Bonitor the respired voluaa during respiration and 
activate a pressariscd aerosol container. 

The pa^h bafetoa oparataa ea eleotelcal oa switch 
IS (385) which oaaaacta the battery (284) to the rest of tho 
eixcait via a voltage eeawsrtor (286) 
tiaar (287) . 

Ths voltage coavertor (286) cuuvuxts and regulat 
the 9V d.c. battery to pr odn ee a •f7.SV and -7.5V 

20 (aoainal) on its o utput rails. These pow e r rails supply 
all of the reaainiag electanio cwnpnnen ta except the 
ftolcaoid driver (289) whicft has s separmts power Haa. 

flhllst the Inifrtallsatton tiaar (287) is coastlag 
dowB the solsBoid drlvar (389) ia ths torn of a 

3S capaeitaar, ia eharglag op. 

fihea the initialisation tiasr (387) has reached tero 
(tinsd oat), two frtrther tiaera (288, 290) axe started, 
one (288) ooonts down froa 20 aeconrta and case (290) froa 
10 eeoonds. At ths sacs tiae tha integrator (399) is 

10 reset szid the ready logic (293) illtminat^ the ready 
indlnatOT laap (294) to tell tha patieat that the Ichaler 
ia ready to deliver aedieaaeat. 

Aay flow thvoagh tte aeothpieea la detected by the 
praasaxe traaadaaer (197) which is tanisd oa aa eooa as 

25 tha inhaler po wer s np. Tbm pressure transducer (297| 
produces an ootpot signal which, whan applied to a 
scaling circuit (290) results in an o utput voltage 
pi 'opo rt tonal to the flow xate thxoo^ the dsvloe. 
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«te sealed oatpttt volUga is aspli^^ ^ ^ 
Istagrstor (a»f) and b Mspl* wid told circuit (2»«). 
ISM supU and hold dxcalt (396) updataa centlimaUy 

S o»tU it ncftives • aignal oa it» hold lim. at vtkicb 
tiaa it stops updating and bolds tha vol tag* £roa tha 
sesllBg elroilt* 

flM output fro tha aeallog clreBlft (298) is appUad 
to tha Intagntor (299) abara It ia amad owar tlM, to 

10 pnsdaea an analagna veltaga signal raprasaataUva af tte 
total volma ot air floving ttxaa^ ttm davica. Tba 
iBtagrated signal is appliad to tba eeovantor (295) 
vbsca it Is cnqpared to o rsferenea voltags Vtaf . Tba 
rafaranes voltags Is Clxsd at s Itml corr ssp o n rti ng to 

xs ths ootpot that voold ba prodoced by ths Intsgxatotr attar 
a flflv volma of 0.2 litre. 

The oo^ot troo tha caapazater (295) r h n ngas stata 
«t)aa ths evtput fros tha latagzater m i ntiHiB Vtaf « this 
eecna vtaan a volVBa of 0.2 Utras has baaa aaasazad. at 

30 tba sass tins a algaal is sast to tha saivla and bald 
cireait (29ff), which capcoxaa tha algaal trtm tha aeallag 
cizcoit 1298) at tha iBstaat ths 0.3 litxaa lavsl la 
exceeded, tba pass/f&ll logic (391) datects tha changa 
In ths ea^rator ontpot aad providing tiis 10 aaeoad 

25 t«"** (390) has not tinsd out* it sands a algnal to tha 
solenoid driver (389) to fira tha aatosol. 

IX ths psss/CaU logie (291) doas not dataet a 
akanga la tha eo^arator oatpat bafora tha 10 aaeoad 
tlBsr baa tlnad oat, tba tail Indicator laap (293) la 

20 llltiaiTiT*** to cegistar a fall. 

Ilhsn ths 10 asconl tiasr (390) reatfhaa taro» tba 
sudy logic (393) la reset and tba raady indicator la^ 
(29«) is sxtiogoiflhsd. At tha sana tina tba diaplsy 
logic (301) tnma on ths LCD (136) and gats a aignal eras 

35 tba paas/fsil logic (391) to indieata snecaaa oar failoro. 



If ths signal froa tha pass/fail logic (391) 
iadicataa a paaa, than ths displsy logie (30i) gets a 
signal froa tha salvia and hold elzctiit (396) 
5 cazza^poading to tha flow rata attained at tha iaataat 
tte 0.2 litzas irolvBa level was eateaaded. Zf tba logic 
indicates a fail than tha display logic (201) goto a, 
▼alaa froo tha integrator (399) ahicb vill ba tba total 
inhaled voluna daring tha raady period. 

lO In alther casa the valoa la dl^Oeyad on the LCD 

(13C) until ths 30 second tinv (388) hss coontad down, 
at vbl^ tins tha electrical *on* switch is raaat and tha 
inhaler poaara doim. 

Plgoras 5. 6 and 7 axa black diagzana ahowiog 

15 poaaibla nodes of opazatioD of tha davioa of rigaras 2 
aad 4. Hhilat each aoda af operation ia Aoaa 
aapazataly« it «ill ba appreeiated that nanj of tha 
COBponanta ara eaanoa and tba device nay inol^e a 
cort)ination of tba cizcolts with soitahla aaitchlag 

30 to aelaet tha daairad ooda of oparatioa. 
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15 



20 



1. k portabla, battery operated, inhalation device for 
sdainistrmtioB of oedleanant in ths form ot aerosol Ised 
flM particles or drcplata of ligold or saspaasian to the 
zasplratory systaa of a patient, tha deviea eoaprising a 
bonaing datining a chaaber ia cawmnlfatl po with a 
patient port in tha ton of a ao nthplaffa or nasal 

n^ ^^., ^— ■ aaroaoliaatlcm aeans for feoeadag an 
Bl af aeaiBaBant In tha chotoar, oostzol aeana to 
aetcata tha asdlcaBsat asrosolisation asans and a aanaor 
vhidi nsasazas tba air flov rata during respiration 
thzeogb ths patient post and providaa an electrical 
signal to the control mans vblcb varies contlmoaaly 
vith aaU flow rata, aaid alaetrieal algaal being naad fey 
tha coBtrol Mans fOr cna or Bora of tha foUewing 



(i) 



to calihzata tha davioa soeh that tha 
asT ny ffH'" t*'1"** saans is setoatad at a praeiaa* 
pr»4etsralned flew rata, 

(U) to sonitor ona'or nore of the fellwing 



(e) flow rate at different tiaes daring 

25 respiration, 

(b) zsta of change of flow rate daring 



(e) respire volona daring fftspiratiaa, 
activate tba aaxoaolisatioa aeans vhea a 
10 datamined Laspizatiea paranatar is attained 
3. A device as claiaed in CUin 1 ublA 
presEorised aaroeol c ontaln s r . 
3. A dovice as claiaed in Claia 1 vbi^ 
for introdsdng dry pwdar into tha ^ashar. 

A device as claiaed ia any preeedlag OmIm lAlch 
edditiaaally co^lsaa calibratioa aaans each that 
ccdieaaant aazosalisatloa aaans can be adjssted to 
activate at a praciaa. pra-datarainsd flw rata. 



25 4. 



5. A device aa elaiaad in any preceding data In abich 
tha cosxtJTol naana naaltors ths flow aanaor at different 
tines during inhalation and activataa tba 

ara achiaved within a pra-datazniaad tlaa pazled* 
c. A davioa as rlalwid in any aas of dalas 1 to S la 
sOyMb tho control aaans aeaitora tha rata of ctaaga of 
Inhalation flov rata and aetoataa tha aadiesaaat 
10 aerosol iaatien aaana at a pro-datezained valoa oar vithia 
a pie dstamlnad ranga ot valoas. 

7. A device as olaiaad in any one of Claias 1 to 5 ia 
vhiA tha cantzol aaana aanitors tha inhaled voloiia and 
activataa tba aedieaaent aarasaltsatiaa awns idtta a pro 
15 datazaiaed volona Is readwd. 

a. A daviea aa claiaed ia aqy paaeadiag Oaia ia ^ASA 
tba ceatrol aeans eoBpriaas aeans tar storing and 
optionally displaying iaf oraatiaa 



30 0. A davics aa dainert in any preceding daia In vhlcb 
tha control aeana is associntM vith aaana to display or 
' reoazd for fdtsra aaalysia.ia paraaatax zalatiag to 

xr aavizatina throogh tha patiaat port, idddi 
is ganaratad fnoa tha alaetrieal signal ffta 

25 tba 

10. A davlca as olaiaad ia ClaSn l in which tba 
ea^rises a hot wire anaoaeter, a thstnistor, a baated 
seaionndnctar j cn c t i on , a thsnsoeopla, a heated 
pyroelectric crystal aatarlal, or a prassara diffezantial 

30 transdooar. 

U. A dsrica as clalnsd ia daia 2 in irtileh tha ooBtzol 
aaaas is ahla to cocpara tha y^Tit***TT change in *trf 
algaal of tha aanaor ia zaspaaaa to tha ralaasa of tha 
aaioaol.apray to aa exacted psofila of oigaaX 

25 ralaaaa of said cpray, aad ahara aoA CBBtznl aaana is 
osed to aithar; 
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(a) ngUtsr tb» eeeuxmieas of spny rrti 
ud/or Indlcats this to th* patlastt, 

aad/or 

(b) cospenuta for tlta Affect of «&id ssdflaa 
cSaange upoa ths aeasoTBSMit of tbs air fXow nta* 

X3. h davlca flr<"-* la uqr pracadiAg clala wblcb 
additionally on^riocs neans to deaetivato that part ot 
tba coatrel bmbs actoatlng tHa otdlfimmt aflZDSOlisatiaB 
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